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(54) MONITORING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a monitoring 
apparatus by which whether an object to be detected 
exists or not inside a region to be monitored can be 
judged with high accuracy and with a simple 
configuration by a method wherein whether the object to 
be detected-exists inside the region, to be monitored, 
which is preset according to the radiation direction of 
electromagnetic waves is judged on the basis of the 
measured value of a distance up to the object to be 
detected and on the basis of the radiation direction of the 
electromagnetic waves. 

SOLUTION: A monitoring apparatus 1 repeatedly 
radiates beams of pulse light in an extremely short time 
width from a light-sending and -receiving part 2. By laser 

light of the light-sending and -receiving part 2, a beam scan part 3 repeatedly scans a 
radiation direction two-dimensionally between a beams LB1 and a beam LB2. A resin 13 to be 
monitored is set in advance within its scanning region. Reflected light from an object 16 
existing inside a scanning region between the beam LB1 and the beam LB2 is scanned 3 
again so as to receive light 2. A distance-measuring part 4 to which a detection signal is input 
computes a distance up to the target 16 on the basis of the measuring time elapsed since the 
laser light is radiated until the reflected light is received. A main control system 5 judges, with 
high accuracy, whether the object 16 exists inside the region 13 by whether a distance 



measured value is within the region 13 in the radiation direction of electromagnetic waves on 
the basis of a measured-value signal 4 and a radiation-direction signal 3. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the equipment which supervises human being's etc. invasion to a 
predetermined field, especially, this invention supervises the invasion of a body and human being to the 
ingress hazard areas within the orbit of a railroad etc., and relates to the equipment which warns of risk 
of being based on invasion. 
[0002] 

[Description of the Prior Art] Conventionally, that to which human being and a body counter and 
arrange a laser light source and an electric eye as equipment which supervises invading in a 
predetermined field is known. This makes the electric eye always receive the laser beam irradiated from 
a laser light source, and an electric eye outputs a high-level signal, while receiving the laser beam, and 
while not receiving light, it outputs a low-level signal. Since a laser beam stops reaching an electric eye 
temporarily when human being etc. crosses the part by which that laser beam is irradiated, from an 
electric eye, a low-level signal is outputted and the warning device which emits beep sounds, such as a 
buzzer, when a control system receives this low-level signal is operated. 

[0003] Moreover, regular predetermined area is picturized using a television camera, and equipment 
which detects migration bodies, such as human being who invades in the area, in an image processing, 
and supervises and warns of them is also known. Generally these equipments are installed in the 
predetermined location in a building, and there is much what is used for defense of supervising so that 
human being may not trespass upon a certain area in a building, and they are usually installed and used 
for a certain location. 
[0004] 

[Problem(s) to be Solved by the Invention] In recent years, supervisory equipment which can be used 
easily not the interior of a room but outdoor is desired. Since the location where human being works is 
adjoined, there are many dangerous fields and the field is also especially changed in connection with the 
progress of work etc. in a road, the construction site of a building, the work site by which risk is 
accompanied, an operator may trespass upon the field carelessly. 

[0005] When specifically working in the neighborhood of the orbit the train is running and the machine 
for construction, human being, etc. have invaded in an orbital construction gage (field with risk of 
contacting a train in case a train passes) at the time of train approach, there is risk of contacting a train 
and leading to big accident. Usually, the watch member supervised the activity and had reported risk to 
the operator who has invaded in a construction gage at the time of train approach. However, by decision 
by such human being's eyes, misrecognition, an oversight, etc. may take place by fatigue by the monitor 
of long duration. 

[0006] even if it uses the conventional equipment mentioned above to such outdoor supervisory 
equipment, in order that [ the ] it may sometimes come out and the range of the location which 
constructs, a critical region, and a still more dangerous field may change in many cases, the light source, 
an electric eye, or a television camera must be correctly installed with such modification, and the 



THIS PAGE BLANK (usiro) 



installation is troublesome. This invention was made in view of the above-mentioned problem, and aims 
at a user offering the supervisory equipment which can set the monitor field of arbitration as the location 
of arbitration easily. 
[0007] 

[Means for Solving the Problem] In order to solve the conventional problem like ****, this invention 
according to claim 1 By receiving the electromagnetic wave which injected the electromagnetic wave 
and was reflected from the detected material object While receiving the signal outputted from a ranging 
means to compute the distance to a detected material object, a scan means to change the direction which 
injects an electromagnetic wave, and a ranging means and a scan means Measured value when said 
ranging means detects a detected material and measures the distance to this detection object, A judgment 
means to judge whether a detected material object is in the monitor field beforehand set up 
corresponding to this injection direction based on the injection direction of the electromagnetic wave at 
that time, When judged with a detected material object being in a monitor field by the judgment means, 
it is supervisory equipment characterized by having the warning means which emits warning. 
[0008] According to this invention, while scanning an electromagnetic wave to a predetermined field, 
according to the injection direction (scanning direction by the scan means) of an electromagnetic wave, 
the monitor field is set up beforehand. That is, the monitor field is beforehand set up in the field where 
an electromagnetic wave is injected. And it is decided by whether it is in a monitor field [ in / in the 
distance which the ranging means computed / the injection direction of an electromagnetic wave ] 
whether a detected material object is in the monitor field. Therefore, it can judge whether it is in a 
monitor field predetermined in a detected material object with a sufficient precision by the easy 
configuration. 

[0009] Moreover, this invention according to claim 2 is characterized by having an assignment means to 
specify the field of the arbitration in the field where an electromagnetic wave is injected through a scan 
means as a monitor field. Since this is that by which the user of supervisory equipment can set a monitor 
field as arbitration, for example, even if the critical region in a work site changes it, it swerves, and it 
can respond, can change a monitor field easily, and is user-friendly. 

[0010] This invention according to claim 3 is characterized by a ranging means having the light source, 
a light-receiving means to receive the reflected light from a detected material object, and a measurement 
means to measure a time interval after the light which detects a detected material object emits light from 
the light source until light is received by the light-receiving means. Since this is what measures a time 
interval after injecting light until it receives light, using light as an electromagnetic wave, and measures 
the distance to a detected material object, it can measure the distance to a detected material object with a 
sufficient precision with an easy configuration. 

[001 1] This invention according to claim 4 is a laser light source which injects a laser beam by the pulse 
predetermined in the light source, and is an oscillating mirror which scans a laser beam in the direction 
of predetermined in a scan means, and a laser light source is characterized by injecting the laser beam of 
the configuration prolonged for a long time in the direction scanned by the oscillating mirror. Since a 
laser beam is the configuration prolonged for a long time in the scanning direction, i.e., the shape of a 
rectangle which makes a scanning direction a longitudinal direction, (ellipse-like appearance is also 
good), in one detection, it is detectable with a certain amount of range to a scanning direction. 
Therefore, the detection mark in a scanning direction can be lessened and a scan speed can be gathered 
further. 
[0012] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below. The case 
where it applies to the equipment which supervises invasion into the railroad construction gage at the 
time of working as supervisory equipment in this operation gestalt in the orbital neighborhood of a 
railroad is shown. Drawing 1 is drawing when seeing supervisory equipment from a direction 
perpendicular to a railroad line longitudinal direction, and is drawing showing the rough configuration 
of the supervisory equipment of this operation gestalt. Drawing 2 is drawing when seeing from a 
direction parallel to a railroad line longitudinal direction. 
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[0013] as shown in drawing 2 , in order to usually avoid contact in a transit car and an invasion object in 
a railroad line 1 1 - a construction gage 12 - a setup - now, it is. That is, in case the body out of this 
construction gage guarantees not contacting the car which runs a track 1 1 and works in the orbital 
neighborhood of a railroad, it is very important for it from the point of security that the activity machine 
1 5 and human being 1 7 do not invade in this construction gage. 

[0014] In drawing 1 , supervisory equipment 1 repeats and emits the pulsed light of time amount width 
of face very shorter than a part of light sending and receiving 2. The laser beam from a part of light 
sending and receiving 2 is repeatedly scanned by the beam scan section 3 two-dimensional [ the 
injection direction ] from LB1 to LB2. In the field where a laser beam is scanned, the monitor field 13 is 
set up beforehand. A setup of this monitor field 13 is stated to a detailed explanation later. 
[0015] The reflected light from the body 16 which exists in the scanning zone between beams LB1 and 
LB2 is again received by the part of light sending and receiving 2 through the beam scan section 3. If a 
body exists in the scanning zone of a laser beam, the reflected light from a body will not be asked within 
and without the monitor field 13, but will surely return to a part of light sending and receiving 2. A part 
of light sending and receiving 2 will output a detecting signal to the distance test section 4, if the 
reflected light is received. Since the part of light sending and receiving 2 injected the laser beam, the 
distance test section 4 measures time amount until it receives the reflected light, and it computes the 
distance between the detected material objects and supervisory equipment in the direction which 
injected the laser beam. The distance found by the distance test section is outputted to the main control 
system 5. The main control system 5 outputs the signal for emitting an alarm to the warning buzzer 6 
which is a warning device, when it judges whether a body 16 is in the above-mentioned monitor field 
and judges with a body 16 existing in a monitor field based on the signal from the distance test section 
when detecting a body 16, and the signal from the beam scan section 3. 

[0016] Drawing 3 is a block diagram for explaining the configuration of supervisory equipment in more 
detail. As shown in drawing 3 , the part of light sending and receiving 2 consists of a laser light source 
31, the light-receiving amplifier section 32, and transceiver optical system 33, the beam scan section 3 
consists of an oscillating mirror 34, a mechanical component 35, and the monitor section 36, and the 
distance test section 4 consists of the signal-control section 37 and a test section 38. 
[0017] A laser light source 31 injects a laser beam based on the signal from the signal-control section 
37. The **** laser beam injected from a laser light source is scanned by the oscillating mirror 34 in the 
predetermined include-angle range through the transceiver optical system 33. A mechanical component 
35 drives the oscillating mirror 34, and further, the monitor section 36 carries out the monitor of the 
include angle (scanning include angle) of an oscillating mirror, and it outputs the include angle to the 
main control system 5. 

[0018] The reflected light from the outside is again received by the light-receiving amplifier section 32 
through the oscillating mirror 34 and the transceiver optical system 33. The detecting signal from the 
light-receiving amplifier section 32 is outputted to the signal-control section 37. A test section 38 
measures a time interval after outputting the signal with which the signal-control section 37 orders it 
luminescence of a laser beam to a laser light source 31 until the light-receiving AMBU section 32 
receives the reflected light, computes the distance from supervisory equipment 1 to a detection body, 
and outputs it to the main control system 5. 

[0019] It judges whether while the main control system 5 controls dispatch of a laser beam, and the 
drive of an oscillating mirror through the signal-control section 37 and a mechanical component 35, 
based on the include angle of the oscillating mirror when detecting the distance from supervisory 
equipment 1 to a detection body, and its body, a detection body is in a monitor field. When it judges 
with a detection body being in a monitor field, the signal for emitting an alarm to a warning buzzer 6 is 
outputted. An operator can check having trespassed upon the monitor field, i.e., having invaded in the 
construction gage 12, with this alarm. 

[0020] When the distance which considered as the function table, and memory is carried out to the main 
control system 5, and detected the upper limit of the distance to a detection body and the lower limit 
beforehand in it corresponding to the include angle of an oscillating mirror is between the upper limit 
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and lower limit, it is judged that the detected body exists in a monitor field. Although this range may be 
set up beforehand, after going, for example to a work site, a monitor field may be set up with the input 
unit 39 which is an assignment means. At this time, the lower limit 11 of the distance in the horizontal 
direction from the supervisory equipment 1 shown in drawing 1 , a upper limit 12, and the upper limit hi 
of height are inputted into an input unit 39, and the main control system 5 asks for and memorizes the 
function table of the upper limit of the distance to the detection body corresponding to the include angle 
of an oscillating mirror, and a lower limit automatically from these values. A monitor field can be set up 
by the easy input by this. Furthermore, when the value of a concrete distance is not known, the 
configuration that a monitor field is automatically set up from arranging the body used as criteria, such 
as a mirror, on two or more top-most vertices of a monitor field to set up, and reading these with 
supervisory equipment may be used. Moreover, both numerical input and reading of the body used as 
criteria are compounded, and you may make it set up. The monitor field to set up may be a form not 
only a rectangle but irregular, as shown in drawing 1 . 

[0021] Moreover, since there must be a monitor field in the field where a laser beam is injected, a 
monitor field is set up previously and you may make it the main control system 5 set up the scan include 
angle of an oscillating mirror so that the set-up whole monitor field can be covered. Although it may 
furthermore always be made to perform the monitor by supervisory equipment during an activity, you 
may make it operate supervisory equipment based on the detection signal from the detector 30 which 
detects approach of a train, for example. It is the sensor which detects passage of the train arranged in 
the location which separated several K, this detector 30, for example, work site. 
[0022] Next, the configuration of a laser beam is explained using drawing 4 . As for the cross-section 
configuration of a laser beam LB, it is desirable to have the shape of a rectangle prolonged in the 
scanning direction so that it might be shown drawing 4 . If the width of face in the scanning direction of 
a laser beam is small, the field measured at once (one pulsed light) will become small. If there is too 
many point of measurement, the measuring time in a one-time scan will become long, it becomes 
impossible to detect the body which passes through a monitor field at a moment, and the monitor to 
urgent risk becomes impossible. 

[0023] since it can collect into one unit as supervisory equipment according to this operation gestalt, if it 
can carry easily to a work site as equipment of a portable mold — being also alike — installation in a site 
is also easy and does not become the obstacle of an activity, either. Moreover, since a user can set a 
monitor field as arbitration, operability is good. Next, the example which carried out the supervisory 
equipment of an above-mentioned operation gestalt not every length but every width is shown in 
drawing 5 . It is completely the same as what was mentioned above as a configuration of supervisory 
equipment. Drawing 5 is a top view when seeing a crossing from right above a track. It intersects 
perpendicularly with the tracks 51 and 52 of rise and fall, there is a road 53, and the crossing equipment 
54 of a pair is installed in a part for this intersection. The same construction gage 55 as **** is in a 
crossing. Supervisory equipment 1 is installed between vertical lines or out of the construction gage of a 
vertical track outside. The height to install is set to about lm from surface of the earth, and the field 
which injects a laser beam is set up in the level direction. A monitor field is set as a part for the 
intersection of the track and road within this horizontal plane. It is made for supervisory equipment just 
to operate the cutoff and coincidence of a road by the crossing. What is necessary is to accustom an 
alarm or just to emit the signal which tells risk through a signalling device to the car which approaches 
to an invader, if invasion bodies, such as an automobile or human being, are detected after cutoff of the 
road by the crossing, and in this monitor field. Moreover, what is necessary is to make the main control 
system memorize the location beforehand, and just to make it distinguish from a monitor object, when 
the established structure is in a monitor field. 

[0024] Although the supervisory equipment in the operation gestalt mentioned above computed the 
distance to a detection body based on the time amount from the oscillation of one pulsed light to 
reception of the reflected light of a detection body, this invention is not necessarily restricted to this. For 
example, various kinds of approaches, such as an approach which used electric waves, such as an 
approach based on phase measurement of modulation light, an approach which used the supersonic 
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wave, and microwave, can be considered. Moreover, light scanning which used a rotation mirror, AOD, 
etc. other than the oscillating mirror also about the scan means can be considered. Moreover, the part of 
light sending and receiving itself may be rotated mechanically, and a laser beam may be scanned. 
Moreover, not a flat surface but a spatial (three-dimension target) monitor is attained not only a two- 
dimensional scan but by making a laser beam scan in three dimension. 

[0025] The supervisory equipment by this invention can use use, a construction site, an engineering- 
works work site, etc. in a platform of a station for various locations other than use near the orbit of a 
railroad, such as a monitor in the interior of a room. 
[0026] 

[Effect of the Invention] According to the supervisory equipment of above this inventions, since the 
distance which the ranging means computed is decided by whether it is in the monitor field in the 
injection direction of an electromagnetic wave, whether a detected material object is in the monitor field 
can judge whether it is in a monitor field predetermined in a detected material object with a sufficient 
precision by the easy configuration. 

[0027] Moreover, since a user can set the monitor field of arbitration as the location of arbitration easily, 
operability is very good. Moreover, the installation to a monitor site is easy and it can install in various 
locations. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the rough configuration of this invention. 

[Drawing 2] They are a construction gage, the operator who works in the neighborhood of it, and 

drawing showing physical relationship with supervisory equipment. 

[Drawing 3] It is the block diagram showing the configuration inside supervisory equipment. 
[Drawing 4] It is drawing explaining the configuration of a laser beam. 

[Drawing 5] It is a plan when using the supervisory equipment of this invention for the monitor in a 
crossing. 

[Description of Notations] 

1 ... Supervisory equipment 

2 ... Part of light sending and receiving 

3 ... Beam scan section 

4 ... Distance test section 

5 ... Main control system 
6 ... Warning device 

12 ... Construction gage 

13 ... Monitor field 
39 ... Input unit 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By receiving the electromagnetic wave which injected the electromagnetic wave and was 
reflected from the detected material object While receiving the signal outputted from a ranging means to 
measure the distance to said detected material object, a scan means to change the direction which injects 
said electromagnetic wave, and said ranging means and said scan means Measured value when said 
ranging means detects a detected material object and measures the distance to this detection object, A 
judgment means to judge whether said detected material object is in the monitor field beforehand set up 
corresponding to this injection direction based on the injection direction of said electromagnetic wave at 
that time, Supervisory equipment characterized by having the warning means which emits warning when 
judged with said detected material object being in said monitor field by said judgment means. 
[Claim 2] Supervisory equipment according to claim 1 with which said electromagnetic wave is 
characterized by having an assignment means to specify the field of the arbitration in the field injected 
through said scan means as said monitor field. 

[Claim 3] Said ranging means is supervisory equipment according to claim 1 or 2 characterized by 
having the light source, a light-receiving means to receive the reflected light from a detected material 
object, and a measurement means to measure a time interval after the light which detects said detected 
material object emits light from said light source until light is received by said light-receiving means. 
[Claim 4] It is supervisory equipment according to claim 3 characterized by for said light source being a 
laser light source which carries out the pulse oscillation of the laser beam, for said scan means being an 
oscillating mirror which scans said laser beam in the predetermined direction, and said laser light source 
injecting the laser beam of the configuration prolonged for a long time in the direction scanned by said 
oscillating mirror. 



[Translation done.] 
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